The characteristic behavior of the inductance and capacitance of multi junction ac Josephson effect in superconductor has been presented. Few parameters characterizing the behavior of Josephson junctions are needed to evaluate for technological applications. In this paper, the inductance and capacitance of the multi Josephson junction connected in parallel are evaluated, using simple classical argument. The numerical results for inductance and capacitance have also been included, indicating few technological applications.
Introduction
The Josephson effect [1] [2] is a macroscopic quantum phenomenon in superconductivity. When a thin layer of insulating material separates two superconductors, Cooper pairs are able to tunnel through the insulator from one superconductor to the other analogous to the quantum mechanical tunnel effect. The coherence nature of Cooper pair in superconductor gives macroscopic quantum interference effect analogous to optical physics. The interference effect can be observed [3] [4] when two or more Josephson junctions (so-called multi junction) are connected together. The tunneling Cooper pair causes spontaneous supercurrent through the Josephson junction without applied voltage called dc Josephson effect and the supercurrent is proportional to the sine of the difference of phases of two superconductors. This is a very strange phenomenon in physics. As because of it, most of the physics classes preach that V IR = . A model of the multi junction ac Josephson effect in superconductor has been proposed [7] [8] and showed that the amplitude of the resultant current for multi junction increases with the increasing number of junctions. In a recent paper [9] , we have shown that the resultant current for multi junctions gives interfe- Finally, the conclusion which is given in Section 5.
Theoretical Background
Josephson [1] [2] predicted that at a finite applied voltage V, an alternating current flows between two superconductors separated by an insulating layer and the supercurrent flow the relation where, I 01 and I 02 be the maximum current flowing through the junctions 1 and 2, respectively; φ and 2φ are arbitrarily chosen for the time independent phase differences across the junctions 1 and 2, respectively.
The resultant current can be written as 
Using some mathematical calculations, we have
This is the resultant current for multi junction ac Josephson effect in superconductor. It can be noted that for N = 2, the Equation (7) resembles to Equation (5) for two identical Josephson junctions in parallel connection, which supports our assumption.
Inductance and Capacitance of Multi Josephson Junction

Inductance for Multi Junction ac Josephson Effect
Let us start with a single junction in presence of applied voltage V, an alternating supercurrent of frequency J ω flows through the junction which is given by Figure 1 ). We use Equation (5) for the resultant current.
The corresponding inductance is found to be
In a similar way, we proceed for N number of identical Josephson junction, the result is as follows
This is the mathematical expression for inductance of the multi Josephson junction connected in parallel.
Capacitance for Multi Junction ac Josephson Effect
The 
Numerical Results and Discussion
The numerical work has been carried out for the sample HgTe based Josephson junction [10] . For numerical analysis, we use the published values of 
Conclusion
We have studied the model of multi Josephson junction in superconductivity. This is the reason that we want to know how multi junction be used for qubit construction. Addition of multi junction raises the question [7] [8] [9] , what types of qubit behavior it would show whether it is flux or phase qubit. The present study indicates that multi Josephson junction (connected in parallel)
behaves like phase qubit. Then the evaluation of the Josephson energies for multi junction in terms of inductive energy and capacitive energy is necessary to clarify the mentioned problem which is our future study. However, we have used Journal of Applied Mathematics and Physics classical argument to explain the quantum behavior of multi Josephson junction in superconductivity.
